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npoBe^eHo cpaBHeHne HyKJieoTHAHbix nocjieAOBaTejibHOCTeii pflHK 9 bhaob KOMapoB 
po^a Ochlerotatus h 2 bhaob po^a Aedes. BtmBJieHti pa3JiHHH>i xax Me^KAy, Tax h BHyrpn 
po^oB Ochlerotatus h Aedes. OunoreHeTHuecKoe po/jcTBO Me^KAy bha&mh Ochlerotatus, 

BOBJieueHHBIMH B HaiUH HCCJieAOBaHH^, B IteJIOM COOTBeTCTByeT MOptJjOJIOrHUeCKOMy pa 3 - 
AeneHHio bhaob Ha rpynnbi. 

Kjuoueebie cnoea : Ochlerotatus , Aedes , p^HK. 


KoMapbi ceM. Culicidae — aKTHBHbie KpoBOCOCbi h nepeHOCHHKH B 036 yAH- 
Teneit MHornx onacHbix 3 a 6 ojieBaHHH nejiOBeKa h ^cHBOTHbix. OcodeHHbm hh- 
Tepec Bbi 3 biBaeT cjio^KHaa TaKCOHOMHnecKaji CTpyKTypa TpnObi Aedini, KOTOpaa 
BKJIIOHaeT OKOJIO nOJIOBHHbl BHAOB MHpOBOH (J)ayHbI H 60 JlbinyK) HaCTb BHAOB 
POCCHH. 

riepBOHanajibHO b pOA Aedes Meigen 1818 oOBeAHmuiH bhah, xapaKTepH3y- 
lomnecn Majiofi ajihhoh nejiiocTHbix mynmcoB, OAHaKO dojibinan hhcjichhoctb 
h HeoAHopoAHOCTb rpynnbi 3acTaBHJiH HCKaTb HHbie npH3HaKH b nepByio one- 
peAi> b reHHTajibHOM annapaTe caMUOB, Ha ocHOBaHHH KOTOpbix CTajio bo3mok- 
hmm ApodjieHHe 3toh rpynnbi Ha donee MejiKne TaKCOHbi. B pe3yjibTaTe k KOHrty 
XX b. p or Aedes HacnnTbiBaji okojio 1000 bhaob, othochlahxch k 44 noApoA^M 
(XajiHH, TopHOCTaeBa, 2008). 3a npomeAuiHe toabi bo MHoroM H3MeHHJincb 
B3rjiHAbi Ha TaKCOHOMHnecKHH CTaTyc npeACTaBHTejien ceMencTBa, 6buin Bbme- 
jieHbi HOBbie poAti, HeKOTopbie (cHHOHHMHnecKHe) 6buin BoccTaHOBJieHbi, no- 
BbinieH TaKCOHOMHnecKHH paHr p^Aa noApoAOB a o poAa. Tax, Ha ocHOBaHnn 
HCCJieAOBaHHH 6ojibinoro KOJinnecTBa Mop^oJiorHnecKHx npn3HaKOB, PeiiHepT 
c coaBT. (Reinert et ah, 2000) BOCCTaHOBHJin noApoA Ochlerotatus Lynch Arri- 
balzaga 1891 b caMOCTOflTejibHbiii poA, BKjnonaiomHH b cboh cocTaB okojio 
500 bhaob, pacnpeACJieHHbix Me^cAy 21 noApoAOM. B HacTonmee Bpeivm nocjie 
TaKCOHOMnnecKHx H3MeHeHHH, npeAJio^eHHbix PeiiHepT c coaBT. (Reinert et 
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ah, 2004; Reinert et ah, 2006), poA Ochlerotatas BKjnonaeT 276 bhaob, pacnpe- 
flejieHHbix Me^cfly noApoAaMH Ochlerotatus, Finlaya Theobald 1903 h Rusticoi- 
dus Shevchenko and Prudkina 1973 (Reinert et al., 2008). 

B 1970 r. TyijeBHH c coaBT. b «OayHe CCCP» b oimcaHHH no^po^a Ochle- 
rotatus flra y^o6cTBa opHemnpoBKH no B3pocjibiM oco 6 hm npuMeHUJin pa3^e- 
jieHne najieapKTHnecKHx bhaob Ochlerotatus Ha 4 rpynnbi, He npH^aBan hm 
onpeAeneHHoro TaKCOHOMHnecKoro paHra (TyijeBHH h AP -, 1970). IIpeflCTaBJiH- 
eT HHTepec H3yHemie AaHHbix rpynn c TaKCOHOMHnecKHx no3HijHH, hto oco- 
6eHHO aieryajibHO b CBeTe noHBJieHHH hoboh KJiaccH^HKaijHH eBponeficKHx bh¬ 
aob, npeflJio^ceHHoii EeKKep c coaBT. (Becker et al., 2010). 

KjiaccH(J)HKaiiiH^ h HAenra^HKaitHfl bhaob HaceKOMbix HBjmeTCfl Ba^HeiimeH 
ochoboh KaK (^yHflaMeHTajibHbix, TaK h npmcjiaAHbix HCCJie^OBaHHH. Mop4)o- 
jiornnecKHe npH3HaKH, ocoGeHHO ecjiH ohh hocht KOJiHnecTBeHHbiH xapaKTep, 
He Bcer^a yAo6HO HcnoJib30BaTb ajih othx itejieii, TaK KaK nacTO ohh noflBep^ce- 

Hbl HHAHBHflyaJIbHOH, TeOrpa(|)HHeCKOH, KOM6HHaTHBHOH H MOflH(J)HKatIiHOHHOH 

H3MeHHHBOCTH (Wilkerson et al., 1993). FlooTOMy cennac aKTyajibHbiM npefl- 
CTaBjiMeTCH KOMnjieKCHbiii noAxoA c Hcnojib30BaHHeM KaK MoptjioJiorHHecKHx, 
TaK h MOJieKyjMpHO-reHeTHnecKHx AaHHbix. 

HyKJieoTHAHbie nocjieAOBaTejibHOCTH p,H|FIK Hcnojib3yK)Tca a™ TaKcoHOMH- 
necKHx h (^HJioreHeTHnecKHx HccjieAOBaHHih KaacAan eAUHHija pflFIK coAep- 
7 kkt KaK KOHcepBaTHBHbie perHOHbi, TaK h BapHa 6 enbHbie ynacTKH, obojhoiiho- 
HHpyiOH^He C pa 3 HOH CKOpOCTbK), HTO n 03 B 0 JI 5 ieT HCnOJlb 30 BaTb 3 TH nOCJieAOBa- 
TejibHOCTH a™ (J)HJioreHeTHHecKoro aHajiH 3 a opraHH 3 MOB, npHHaAJiOKamnx 
pa 3 HbiM TaKcoHOMHnecKHM ypoBHHM (Floy, 1994; Miller et al., 1996). B cocTaB 
pflHK bxoaht BHyTpeHHHe TpaHCRpnGnpyeMbie cnehcepbi (ITS1 h ITS2), koto- 

pbie 3 B 0 JIK)ItH 0 HHpyK)T C BbICOKOH CKOpOCTbK) H, KaK CJieACTBHe, n 03 BOJ!HK)T 

(|)HKCHpoBaTb H 3 MeHeHHH, npoHCxoAflutne bo BpeMH npoitecca BHAOo 6 pa 30 Ba- 
hhm. B HacTOHiAeM HCCJieAOBaHHH 6 buio npoBeACHO ceKBeHHpOBaHHe h cpaBHe- 
HHe HyKJieoraAHbix nocjieAOBaTejibHOCTeii p/I|HK y npeACTaBHTejieii poaob Oc¬ 
hlerotatus h Aedes . 


MATEPHAJI H METOflHKA 

MaTepnanoM a™ HacTonmeii pa6oTbi nocjiy^CHJiH Bbi6opKH jthhhhok IV 
B03pacTa npeACTaBHTejieii poaob Aedes h Ochlerotatus HeKOTopbix paiiOHOB 
Tomckoh o6ji. MecTa c6opoB npeACTaBJieHbi b Ta6jiHii;e. 

Bcero HCCJieAOBaHa 291 JiHHHHKa KOMapoB. onpeAeJieHmi bhaob oro co- 
CTaBa Hcnojib30BajiH onpeACJnrrejiH TyiiieBHH c coaBT. (1970), TyijeBHH, J\y- 
6hu;khh (1981). OnpeAeJieHHe npoH3BOAHJiocb npn noMomn MEC-10. 

ffHK BblACJIHJIH H3 JIHHHHOK IV CTBAHH C HCnOJIb30BaHHCM Ha6opa a™ Bbl- 

ACJieHHa Jl HK Invisorb® Spin DNA Extraction Kit (Invitek, TepMaHini) no mcto- 
AHKe, npHJiaraeMoii k Ha6opy. AMnjiH(J)HKaiiiHK) pflHK npoBOAHJiH c Hcnojib30- 
BaHneM npaiiMepoB ISS2470F (5'-TTTAGAGGAAGTAAAAGT-3' h ISS228R 
(5'-GTTAGTTTCTTTTCCTCC-3') (Reno et ah, 2000). £ji* aivinjiH(|)HKaitHH 
ITS2 perHOHOB p/J,HK Hcnojib30BajiH irpaiiMepbi, KOMnjieMeHTapHbie KOHcepBa- 
thbhmm ynacTKaM reHOB 5.8S h 28S p/JFIK: 28S (5'-ATGCTTAAATTTA- 
GGGGGTA-3') (Proft et al. 5 1999) h 5.8Sa (5'-ATCACTCGGCTCGTGGAT- 
CGAT-3') (TopAceB h AP-, 2004). PeaKijHOHHafl CMecb coAep^cajia OAHOKpaT- 
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MecTa, ^aTbi BBiSopoK n KOJinnecTBO HCCJie^OBaHHbix jihhiihok 
KOMapoB pojjOB Aedes h Ochlerotatus 


Collecting sites and dates and the number of mosquito larvae {Aedes and Ochlerotatus) 


MecTO cdopa 

Teorpa^HHecKHe Koop/jHHaTbi 

AaTa cdopa 

n 

Aonroia 

UIupoTa 

TO, noc. KnpeeBCK 

56°24'50.63"C 

84°4'38.09"B 

26.05.2008 

38 

TO, noc. TaxTaMMineBo-1 

6°22'29.16"C 

84°51'43.33"B 

20.05.2008 

93 

TO, He(^Te6a3a 

56°26'37.43"C 

84°55'35.96"B 

21.05.2008 

3 

TO, noc. TaxTaMBimeBo-2 

56°22'38.97"C 

84°51'47.86"B 

05.06.2009 

121 

TO, noc. TeryjitfleT 

57°19'18.68"C 

88°11'46.78"B 

26.07.2009 

36 


IIpHMeHaHHe. TO — ToMCKaa odnacTt, n — odteM BwSopKH. 


hbih HUP — 6y<J>ep (60 mM Tris — HC1, 25 mM KC1, 10 mM 2 — MepKanT03- 
TaHOJi, 0.1%-hbih Tphtoh X — 100), 1.5 mM MgCl 2? 200 mkM Ka^oro dNTP, 
1 e^HHHuy aKTHBHO cth Taq/J,HK-noJiHMepa3bi («Ch63h3hm», r. Hoboch6hpck), 
no 5 nMOJib npaiiMepoB, 10 ht tchomhoh flHK n AeH0HH30BaHHyio BOAy ao 
oG'beMa 15 mkji. AMnjiH^HKaumo npoBOAHJiH b nporpaMMnpyeMOM TepMOijHK- 
Jiepe MJ Mini™ Personal Thermal Cycler (Bio-Rad, CHI A). Ycjiobhh aMnjin- 
4)HKannn: nepBHHHaa ASHaTypaumi ffH K — 3 mhh npn 94 °C, 3aTeM 35 ijhk- 
jiob, BKnioHaiomHx 3 3Tana: 30 c npn 94 °C, 30 c npn 52 °C, 1 mhh npn 72 °C; 
(})HHajibHa^ ^ocTpoHKa u;eneH — 10 mhh npn 72 °C. IIpoAyKTbi aMn jih(|) HKauHH 
pa3flejnniH b 1.5%-hom arapo3HOM rene b OAHOKpaTHOM TAE — 6y(|)epe 
(0.04M TpHC — aneTaT, 0.002M 3/JTA) npn HanpjDKeHHH 100 V, OKpauiHBajiH 
6pOMHCTbIM OTHAHeM (1 MKr/MJl), BH3yaJIH3HpOBaJIH B yJlbTpa(J)HOneTOBOM CBe- 
Te h (J)OTOAOKyMeHTHpoBajiH. Ouemcy pa3MepoB (jpparMeHTOB HK ocymecTB- 
jiajih OTHOCHTenbHO 100 bp 1.5 kb flHK — MapKepa («Ch63h3hm», r. Hoboch- 
6hpck). nonyneHHbie H3o6pa^ceHH)i o6pa6aTbiBajiH b nporpaMMe Adobe®Pho¬ 
toshop® CS2. CeKBeHHpOBaHHe npoBOAHJiH Ha npndope 3130 Genetic Analyzer 
c Hcnojib30BaHneM BigDye® Terminator v3.1 Cycle Sequencing Kit (Applied 
Biosystems, CILIA), peAaKTHpoBaHHH HyKJieoTHAHbix nocneAOBaTejibHO- 
CTeii npHMeHHJiH nporpaMMy Sequencing Analysis 5.2 (Applied Biosystems, 
CILIA). AHajiH3, BbipaBHHBaHHe nocjieAOBaTenbHOCTeH h nocTpoemie (jjHJiore- 
HeTHnecKoro Apeea ocymecTBjnuiH c noMonjbio nporpaMM SeqMan™ II h Me- 
gAlign™ (DNASTAR Inc.). 

PE3YJIBTATBI H OECY5KAEHHE 

Ha ocHOBaHHH HCCJieAOBaHini Mopt|)OJiorHHecKHx npH3HaKOB 6buiH onpeACJie- 
hm 9 bhaob KOMapoB poAa Ochlerotatus h 2 BHAa poAa Aedes . Run neTbipex npeA- 
CTaBHTejieii poAa Ochlerotatus HaMH 6biJio BBeACHO onpeAeneHHe Och. species. 
Oco6h 3th 6jih3kh no Mop(|)OJiorHH Me^cAy co6oh h oneHb noxo^cn Ha 
Och. caspius , ot KOToporo hx OTJiHnaioT 6ojiee AJiKHHbie ^ca6pbi. OAnaKO npn- 

3HaK 3T0T, KaK H3BeCTHO, MO^CeT CHJIbHO BapbHpOBaTb (TyueBHH, Jl y6HUKHH, 
1981). TeM He MeHee, He kmcr yBepeHHOCTH b tohhoh bhaoboh npHHaAJie)KHO- 
cth, Mbi onpeACJiHJiH hx KaK Och. species. Rim Bcex 3thx bhaob 6biJio npoBeAe- 
ho CeKBeHHpOBaHHe perHOHa p/JH/T CeKBeHHpoBajica He tojibko ynacTOK 
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p/JHK, orpaHHneHHbiH npaHMepaMH ISS2470F n ISS228R (Reno, Vodkin, No¬ 
vak, 2000), ho h ITS2 peraoH pflHK, pacnono^KeHHbin Me)KAy 5.8S h 28S reHa- 
mh p/JHK (npafiMepbi 28S (Proft et al., 1999) n 5.8Sa (rop^eeB h AP-, 2004)). 
CeKBeHHpoBaHHe ynacraa p/JHK h ITS2 perHOHa p/],HK npoBOAHJin y 4 — 
6 oco6eft Ka^c/ioro BH^a KOMapoB. B cocTaB Hccne^OBaHHoro perHOHa bxoa^t 
BH yTpeHHHe TpaHCKpuGnpyeivibie cnencepbi 1 h 2 (ITS1 h ITS2), a TaioKe 5.8S 
reH. npafiMepbi pacnoJio^ceHbi b KOHcepBaTHBHbix ynacraax 5.8 S, 18S h 28S 
reHOB. Pa3Mepbi ceKBeHupoBaHHbix ynacraoB p/],HK cocTaBHJiH: Ae. cinere- 
us — 868 n. h., Ae. vexans — 889, Och. cantans — 803, Och. excrucians - 
801, Och. euedes — 794, Och. cyprius — 777, Och. diantaeus — 758, Och. int- 
rudens — 817, Och. punctor — 783, Och. dorsalis — 748, Och. species — 767. 
B cpe^HeM pa3Mep (j)parM chtob p/JHK Aedes npeBbimaeT p/JHK Ochlerotatus 
Ha 90 — 100 n. h. 

BbipaBHHBaHHe nocneAOBaTeJibHOCTen npoBOAHJin c ncnoJib30BaHneM MeTO- 
Aa CLUSTAL. 3tot mctoa rpynnnpyeT nocneAOBaTeJibHOCTH b KJiacTepbi Ha 
ocHOBe reHeTHnecKHx paccTOflHnn Me^c^y bccmh napaMH nocneflOBaTeJibHO- 
CTeii. KJiacTepbi oGBeAHinnoTai nonapHO, 3aTeM (jiopMnpyiOTCfl rpynnbi nocjie- 
AOBaTeJibHOCTeii h KaK pe3yjibTaT, o6ma n cHCTeMa BbipaBHHBaHira. riocJieAOBa- 
TeJibHOCTH xapaKTepH3yiOTCH 6oJibiHHM kojihhcctbom BCTaBOK h ^eJieuHH, a 
TaKKe ToneHHbiMH 3aMeHaMH HyKJieoTHAOB. BbiflBJieHO 6 tphiob 3aMeH, koto- 
pbie BCTpenaiOTCH c pa3Hon HacTOTon: C/T — 259; A/G — 218; C/G — 111; 
A/C — 105; G/T — 81; A/T — 65. Bamio otmcthtb, hto pa3JiHHHfl Me^c^y bh- 
Aaivm KacaiOTCfl He tojibko BapnaGeJibHbix panoHOB BHyrpeHHHx TpaHCKpn6n- 
pyeMbix cneiicepoB, ho h KOHcepBaTHBHoro ynacraa, KOTopbiii npeACTaBJieH 
5.8S reHOM (pnc. 1). H 3 neraipex 3aMeH b otom reHe OAna 3aMeHa (C/A) npeA- 
CTaBJiaeT pa3JiHHHJi Me^c^y Aedes h Ochlerotatus , oflna 3aMeHa (T/A) OTJinnaeT 
Ae. cinereus ot po^a Ochlerotatus h Ae. vexans , enje ABe 3aMeHbi (A/C, T/G) 
CBH^eTeJibCTByiOT 0 cxoactbc Och. dorsalis h Och. species c npeACTaBmemiMH 
poAa Aedes. KpoMe Toro, i Och. dorsalis h Och. species xapaKTepHbi eme 
ABe ^eJieu,HH: oAna o6ma>i, KOTopaa OTJinnaeT hx ot Bcex ocTajibHbix H3yneH- 
hmx bhaob h o^Ha npHcyma tojibko Och. dorsalis (pnc. 1). O^HaKO ctoht ot- 
MeTHTb, hto BOBneneHHe 6oJibiiiero KOJinnecTBa bhaob b aHanH3, CKopee Bcero, 
H3MeHHT H KapTHHy pa3JIHHHH. 

JJnn peKOHCTpyKn;HH (jiHJioreHHH np hm emi ji c ji Neighbor-Joining (NJ) mctoa 
(mctoa SjiHKaHinHx coceAeii). ®HJioreHeTHHecKoe Apeeo npeACTaBJieHO Ha 
pnc. 2. Aedes h Ochlerotatus (|) 0 pMHpyK)T ABe OT^eJibHbie bctbh, hto cornacy- 
eTca c BbiAeJieHHeM noApoAa Ochlerotatus b OTAeJibHbiii poA (Reinert, 2000). 

ripeACTaBHTeJiH rpynnbi cantans (ryii;eBHH h ap*, 1970), a hmchho Och. can¬ 
tans , Och. excrucians h Och. euedes , no AaHHbiM MOJieicyjnipHO-reHeTHHecKoro 
aHajiH3a, xapaKTepH3yiOTCJi 3HaHHTeJibHbiM cxoactbom (npoijeHT haghthhho- 
cth 96.8 — 97.5 %), b to BpeMii KaK cxoactbo neTBepToro npeACTaBHTeim otoh 
rpynnbi Och. cyprius He CTOJib JiBHoe (77.9 — 81.0 %), HecMOTpa Ha to hto KaK 
b KJiaccH^HKaijHH ryijeBHH c coaBT. (1970), TaK h KJiaccHcjDHKaijHH BeKKep c 
coaBT. (Becker et al., 2010), Och. cantans , Och. excrucians h Och. euedes h 
Och. cyprius bxoa^t b OAny rpynny, cantans h annulipes cooTBeTCTBeHHO . 

Me^KAy HJieHaMH rpynnbi communis (ryijeBHH h AP-, 1970) pa3JiHHHfl 3Ha- 
HHTeJibHen (npoueHT haghthhhocth tojibko 73.7—79.0 %), He noKa3aHO neT- 
koh KnacTepH3auHH — Och. punctor c AByivra npeACTaBHTeJMMH otoh rpynnbi 
Och. diantaeus n Och. intrudens. OAnaKO b KJiaccH^HKaijHH BeKKep c coaBT. 
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Ae. cinereus 

GAAAACCAAACCCTAGGCAGGGGATCACTCGGCTCGTGGATCGATGAAGACCGCAGCTAA 

Ae. vexans 



Och. cantans 



Och. excrucians 
Och. euedes 

TG. 

TG. 


Och. cyprius 
Och. diantaeus 



Och. intrudens 



Och. punctor 
Och. dorsalis 

TG.. 

TG. 


Och. species 

TG. 


KoHeu ITS1* Hanajio 5.8S reHa 


Ae. cinereus 

ATGCGCGTCAGAATGTGAACTGCAGGACACATGAACACCGACACGTTGAACGCATATTGC 

Ae. vexans 

Och. cantans 
Och. excrucians 
Och. euedes 

Och. cyprius 
Och. diantaeus 
Och. intrudens 
Och. punctor 
Och. dorsalis 
Och. species 




.A. 


.A. 


.A. 


.A. 


.A. 


.A . 


.A. 

_ 

.A . 

. - . 

.A. 


Ae. cinereus 
Ae. vexans 
Och. cantans 
Och. excrucians 
Och. euedes 
Och. cyprius 
Och. diantaeus 
Och. intrudens 
Och. punctor 
Och. dorsalis 
Och. species 


ACATCGTACTACAGTACGATGTACACATTTTTGAGTGCCTATATTTATCCATTCAACTAT 

.A. 

. .C .A.G.T. 

. .C .A.G.T. 

. .C.A.G.T. 

. .C.A.G.T. 

. .C.A.G.T. 

. .C.A.G.T. 

. .C.A.G.T. 

.A.T. 

.A...T. 

KoHeu 5.8S reHa Hanajio ITS2 


Phc. 1. BbipoBHeHHbie nocJie^OBaTejibHocTH 5.8S reHa pflHK bh^ob Aedes h Ochlerotatus. 
ToHKaMH o6o3HaneHbi naeHTHHHbie HyKJieomzjbi; «*» — Hanajio h kohcu 5.8S reHa; «-» — aejieHHH. 
Fig. 1. Ribosomal 5.8 gene DNA sequences for 11 species of Aedes and Ochlerotatus. 


(Becker et al., 2010) Och. punctor bxorut b rpynny punctor, a Och. diantaeus h 
Och. intrudens b rpynny inrtudens. TaKHM o6pa30M, Hamn ^amirie CBH^eTejib- 
cTByioT b nom>3y KJiaccn(|)HKaitHH BeKKep c coaBT. (Becker et al., 2010), ho 
OKOHH aTeJlBHBIH aHaJ!H3 M05KH0 SyZjeT C^CJiaTB TOJIBKO nocne CpaBHeHHH HyK- 
jieoTHAHtix nocneAOBaTenBHocTen ocTantHBix npeACTaBHTeJien BtimeyKa3aH- 
hbix rpynn. 

B o^hh KJiacTep odBe^HHAioTCfl TaioKe Och. dorsalis n Och. species , hto mo- 
yKQT cBHAeTejitcTBOBaTt o npHHaA-Jie^cHocTH Och . species rpynne caspius (ry- 
rteBnn n aPm 1970; Becker et al., 2010). Ilpn aHaJiH3e Mop^oJiornnecKnx xapax- 
TepncTHK, a TaiQKe npn cpaBHeHnn HyKneoTH^HBix nocne^oBaTejiBHocTen 
p/JHK Och. species c 6a3on ^aHHtix BMflBJieHO cxo^ctbo c Och. caspius. 

HHTepecHo, hto n^eHTHHHocTB Ae. cinereus n Ae. vexans He3Hawrejn>Ha n 
cooTBeTCTByeT cxo^cTBy KaacAoro H3 hhx bh^m po^a Ochlerotatus. Kaic y^ce 
oTMenajioct, pa3Jinnnfl MGJKjsy Ae. cinereus n Ae. vexans 3aTparnBaioT He tojib- 
ko Bapna6ejn>Hi>ie pernoHti p/],HK, ho h 5.8S reH. Kax H3BecTHo, Ae. cinereus h 
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Och. cantans 
Och. excrucians 
Och. euedes 
Och. cyprius 
Och. punctor 
Och. diantaeus 
Och. intudens 
Och. dorsalis 
Och. species 
Ae. vexans 
Ae. cine reus 


Phc. 2. <PHJioreHeTHHecKoe ^peBo 11 bh^ob Aedes u Ochlerotatus, nocTpoeHHoe Ha oCHOBaHHH HyK- 
jieoTH^HLix nocne^OBaTejibHOCTefi p^HK. 

Fig. 2. Phylogenetic relations of 11 species if Aedes and Ochlerotatus reconstructed by the NJ met¬ 
hod. 


Ae. vexans npHHa^;jie)KaT pa3Ht>iM no.ztpo^aM pojia Aedes: Aedes h Aedimorphus 
cooTBeTCTBeHHO. Cne^yeT Taioxe otmcthtb, hto Ae. vexans hbjihctch cothct- 
BeHHtiM npe^cTaBHTeneM no,zipo,zia Aedimorphus b EBpone (Becker et al., 
2010). Cicopee Bcero, hmchho TaKCOHOMHHecKoe noJio)KeHHe 3 thx bh^ob o6b- 

HCHHeT CTOJIb 3HaHHTejlbHI>ie pa3JIHHHH HyKJieOTH^HtlX nOCJie^OBaTeJIBHOCTeH 

v mK. 

/JaJiLHeHiiiHe KOMiuieKCHBie Hccne^oBaHHH c npHBJieneHHeM 6oJibinero ko- 
jiHHecTBa bh^ob no3BOJiHT nonyHHTb 6onee nojiHoe npe^CTaBJieHHe o xapaxre- 
pe (|)HJioreHeTHHecKHX B3aHMOOTHOineHHH Rax MeyKjyy, Tax h BHyTpH po^oB Oc¬ 
hlerotatus h Aedes. 
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COMPARISON OF NUCLEOTIDE SEQUENCES OF RIBOSOMAL DNA 
OF THE MOSQUITO GENERA AEDES AND OCHLEROTATUS 
(DIPTERA: CULICIDAE: AEDINI) 

N. V. Khrabrova, Yu. V. Andreeva, A. K. Sibataev, V. N. Stegniy 
Key words : Aedes, Ochlerotatus , rDNA. 

SUMMARY 

Morphological study allowed identifying 9 species of mosquitoes of the genus Ochle¬ 
rotatus and 2 species of the genus Aedes . Sequencing of the rDNA region was performed 
for all these speciemens. The sequences of rDNA were the following: A. cinereus — 
868 bp, A. vexans — 889 bp, Och, cantans — 803 bp, O. excrucians — 801 bp, 
O. euedes — 794 bp, Och . cyprius — 111 bp, O. diantaeus — 758 bp, O. intrudens — 
817 bp, Och, punctor — 783 bp, O. dorsalis — 748 bp, O. species — 767 bp. On average, 
the size of Aedes rDNA fragments exceeds rDNA of Ochlerotatus by 90 — 100 bp. 

The sequences are characterized by a high number of insertions and deletions, and also 
by point substitutions of nucleotides. It is important to notice that interspecific differences 
include not only different regions of the internal transcribed spacers, but also the conserva¬ 
tive site which is represented by the 5.8S gene. Among four substitutions in this gene, one 
(C/A) represents the difference between Aedes and Ochlerotatus , the next (T/A) distinguis¬ 
hes A. cinereus from Ochlerotatus speciment and A. vexans , and two substitutions (A/C, 
T/G) testify the similarity between O. dorsalis and O. species and specimens of Aedes. Be¬ 
sides, two more deletions are typical for O. dorsalis and O. species . One deletion is com- 
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mon, it distinguishes them from the other examined species, and another one is typical only 
for O. dorsalis. When analyzing morphological characteristics and comparing nucleotide 
rDNA sequences of O. species with the database, the similarity to O. caspius has been re¬ 
vealed. On the whole, phylogenetic relationships among Ochlerotatus species correspond 
to subdivision into groups based on morphological characters. Probably, examination of 
the larger number of specimens will change the morphological division into groups. 
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